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EXECUTIVE SUMMARY

This Phase One report documents the first three years of an ongoing research program by the
Arizona Department of Transportation (ADOT) to study possible practical applications of vehicle
and infrastructure-based Intelligent Transportation Systems technologies.  The ATRC (Arizona
Transportation Research Center) has performed this project as an internal research effort.  During
Phase One of this project, from 1997 to mid-2000, ADOT and the ATRC have reviewed, tested,
evaluated and demonstrated Automated Highway System (AHS) and Intelligent Vehicle (IV)
concepts.  These new resources may improve the efficiency of Arizona’s highway system, and in
particular, may enhance the safety and efficiency of winter maintenance operations.

This project has focused on a study area that offers significant near-term benefits to transportation
agencies.  With an extensive rural highway network and only limited resources to keep the roads
open in the worst weather conditions, Arizona faces major operational challenges. Snow removal
and emergency response operations are among the most critical and hazardous duties for highway
maintenance personnel.  Safety and efficiency improvements are greatly needed in the winter
maintenance field, and real gains can be achieved with ITS and IV concepts.

The key accomplishment of this project in Phase One has been to develop a working partnership
between ADOT and the California Department of Transportation (Caltrans), whose Advanced
Snowplow partnership offered significant opportunities for both states to benefit.  The Caltrans-
ADOT snowplow features lane position indication and lane departure warning, as well as a
forward collision warning system.   A continuous line of discrete magnetic markers embedded in
the roadway provides guidance information to the snowplow.



This guidance system, installed on a Caltrans 10-wheel 10-yard plow, has been tested through
two winters, 1998–99 and 1999-2000.  Training and evaluation activities have been conducted
both at the primary California project testbed on Interstate 80 near Donner Summit, and at a
second dedicated test site on US Highway 180 near Flagstaff, Arizona.

This project report is organized into two distinct areas of research activity.  Section One provides
a general overview of the project’s inspiration and goals, and it discusses the early IVI efforts in
Arizona.   It also describes the accomplishments of the program in terms of increasing the agency
leadership’s awareness of these concepts, and of the potential benefits from future research.

Section Two of this report describes in detail the more focused winter maintenance needs and
goals that led to the long-term snowplow evaluation partnership between ADOT and Caltrans.
This section discusses the specifics of site selection and construction of the Arizona intelligent
infrastructure site.  It also details the snowplow testing and evaluation program and the project’s
Phase One results, conclusions and recommendations for future research.
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